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RUBBER COMPOSITIONS AND USES THEREOF

[0001] The present application claims priority on US 61/695,585 filed on

August 3 1, 2012, which is hereby incorporated by reference in its entirety.

[0002] The present disclosure relates to improvements in the field of

chemistry applied to rubber compositions. For example, such rubber

compositions can be useful for preparing rubber tracks.

[0003] Various types of vehicles are frequently used under difficult

conditions in which it is difficult for standard pneumatic tires to operate. Such

vehicles can be, for example, tanks, armoured carriers, amphibious vehicles,

agricultural equipments, tractors, construction equipments and excavators,

forestry equipments, skid-steers, recreational vehicles, snowmobiles, all-

terrain vehicles, etc. are sometime utilized on terrains which are very soft, for

example sand, snow and/or mud surfaces. Generally, pneumatic tires are not

suitable for operating on such soft surfaces, as they tend to burrow into the

surface, rather than riding across the surface.

[0004] Endless track vehicles have been developed for use on terrains in

which pneumatic tire equipped vehicles are impractical.

[0005] They are various types of endless tracks such as metallic tracks

made of a plurality of metallic segments pivotally connected to each other and

endless elastomeric tracks made from reinforced rubber and/or analogous

elastomeric materials.

[0006] Several solution have been proposed so far for providing rubber

compositions efficient for preparing rubber tracks that are light, durable and

that can travels over paved surfaces without damaging them.

[0007] There is however still a need for providing an alternative to the

existing solutions for preparing rubber compositions.

[0008] According to one aspect, there is provided a rubber composition

comprising :

an elastomer;



reinforcing fibers and/or nanometric filamentary structures; and

a filler.

[0009] According to another aspect, there is provided a rubber composition

comprising :

an elastomer;

reinforcing fibers and/or nanometric filamentary structures; and

a filler,

wherein the composition is an uncured rubber composition.

[0010] According to another aspect, there is provided a rubber composition

comprising :

about 45 to about 70 wt. % of an elastomer;

about 0.1 to about 10 wt. % of reinforcing fibers and/or

nanometric filamentary structures; and

about 15 to about 40 wt. % of a filler.

[0011] According to another aspect, there is provided a rubber composition

comprising :

about 45 to about 70 wt. % of an elastomer;

about 0.1 to about 10 wt. % of reinforcing fibers and/or

nanometric filamentary structures; and

about 15 to about 40 wt. % of a filler.

wherein the composition is an uncured rubber composition.

[0012] According to another aspect, there is provided a rubber composition

comprising :



an elastomer comprising a rubber chosen from natural rubber,

styrene-butadiene rubber, polybutadiene rubber, nitrile-butadiene rubber,

polychloroprene rubber, chlorosulphonated polyethylene rubber, ethylene

propylene diene rubber and mixtures thereof;

reinforcing fibers chosen from aramid fibers, carbon fibers,

polyester fibers, glass fibers, nylon fibers and mixtures thereof, and/or

nanometric filamentary structures chosen from nanowires, nanorods,

nanofibers, nanoribbons, nanotubes and mixtures thereof, the nanometric

filamentary structures being functionalized or unfunctionalized; and

a filler chosen from carbon black and silica.

It was found that such compositions were effective for preparing various

articles at low costs. In fact, these compositions allowed for preparing articles

having the desired properties for various uses, while allowing for simple

preparation processes at low costs. Moreover, these compositions were found

to effective for preparing rubber articles showing improved and superior

characteristics over articles made by prior art compositions.

[0013] In the following drawings, which represent by way of examples only,

various embodiments of the disclosure :

[0014] Figure 1 is a plot showing modulus as a function of the elongation

% of different examples of rubber compositions; and

[0015] Figure 2 shows pictures of three different examples (A, B and C) of

rubber tracks that have each been made by different examples of rubber

compositions.

[0016] Further features and advantages will become more readily apparent

from the following description of various embodiments as illustrated by way of

examples.

[0017] The expression "nanometric filamentary structures" as used herein

refers to structures having a high dipole moment when they are charged

since such nanometric structures have a high aspect ratio (length / diameter),



which can be, for example, above 10. For example, they have a diameter that

is inferior to about 100 nm, which allows a 'significant increase in the local

electric field at the tip or the surface of the structures, so that they can readily

emit electrons by the field or Schottky emission effect.

[0018] In understanding the scope of the present disclosure, the term

"comprising" and its derivatives, as used herein, are intended to be open

ended terms that specify the presence of the stated features, elements,

components, groups, integers, and/or steps, but do not exclude the presence

of other unstated features, elements, components, groups, integers and/or

steps. The foregoing also applies to words having similar meanings such as

the terms, "including", "having" and their derivatives. The term "consisting"

and its derivatives, as used herein, are intended to be closed terms that

specify the presence of the stated features, elements, components, groups,

integers, and/or steps, but exclude the presence of other unstated features,

elements, components, groups, integers and/or steps. The term "consisting

essentially of, as used herein, is intended to specify the presence of the

stated features, elements, components, groups, integers, and/or steps as well

as those that do not materially affect the basic and novel characteristic(s) of

features, elements, components, groups, integers, and/or steps.

[0019] Terms of degree such as "about" and "approximately" as used

herein mean a reasonable amount of deviation of the modified term such that

the end result is not significantly changed. These terms of degree should be

construed as including a deviation of at least ±5% or at least ±10% of the

modified term if this deviation would not negate the meaning of the word it

modifies.

[0020] The term "wt %" as used herein when describing an ingredient

present in a composition, refers to the weight % of this ingredient based on

the total weight of the composition.

[0021] For example, in the composition, the elastomer, reinforcing fibers

and/or nanometric filamentary structures and filler can be substantially

uniformly distributed.



[0022] For example, the elastomer can comprise a rubber chosen from

natural rubber, styrene-butadiene rubber, polybutadiene rubber, nitrile-

butadiene rubber (NBR), polychloroprene rubber, chlorosulphonated

polyethylene rubber, ethylene propylene diene rubber and mixtures thereof.

[0023] For example, the reinforcing fibers can be chosen from aramid

fibers, carbon fibers, polyester fibers, glass fibers, nylon fibers and mixtures

thereof, and/or nanometric filamentary structures chosen from nanowires,

nanorods, nanofibers, nanoribbons, nanotubes and mixtures thereof.

[0024] For example, the nanometric filamentary structures can be

functionalized or unfunctionalized.

[0025] For example, the filler can be chosen from carbon black and silica.

[0026] For example, the composition can comprise about 45 to about 70

wt. % , about 50 to about 65 wt. % of the elastomer, about 55 to about 60

wt. % of the elastomer, or about 52 to about 6 1 wt. % of the elastomer.

[0027] For example, the composition can comprise about 40 to about 60

wt. % of the elastomer, about 40 to about 55 wt. % of the elastomer, or about

42 to about 48 wt. % of the elastomer.

[0028] For example, the composition can comprise about 0.1 to about 3 wt.

% , about 0.25 to about 1.75 wt, about 0.5 to about 1.5 wt. % , or about 0.75 to

about 1.25 wt. % of the reinforcing fibers.

[0029] For example, the composition can comprise about 0.1 to about 3 wt.

% , about 0.25 to about 1.75 wt. % , about 0.5 to about 1.5 wt. % or about 0.75

to about .25 wt. % of the nanometric filamentary structures.

[0030] For example, the composition can comprise about 0.1 to about 10

wt. % of the reinforcing fibers and/or nanometric filamentary structures.

[0031] For example, the composition can comprise about 0.5 to about 10

wt. % of the reinforcing fibers and/or nanometric filamentary structures.

[0032] For example, the composition can comprise about 1 to about 5 wt.

% of the reinforcing fibers and/or nanometric filamentary structures.



[0033] For example, the composition can comprise about 1 to about 3 wt.

% of the reinforcing fibers and/or nanometric filamentary structures.

[0034] For example, the nanometric filamentary structures can comprise

nanowires, nanorods, nanofibers, nanoribbons, nanotubes or bundles thereof,

or mixtures thereof.

[0035] For example, the nanometric filamentary structures can comprise

functionalized nanowires, functionalized nanorods, functionalized nanofibers,

functionalized nanoribbons, functionalized nanotubes or bundles thereof, or

mixtures thereof.

[0036] For example, the nanometric filamentary structures can be chosen

from single-wall carbon nanotubes, functionalized single-wall carbon

nanotubes, multi-wall carbon nanotubes, functionalized multi-wall carbon

nanotubes, carbon nanometric fibres, functionalized carbon nanometric fibres

and mixtures thereof.

[0037] For example, the nanometric filamentary structures can comprise a

member chosen from of C, BN, B, Si, Ge, Bi, Sn, Te, Se, Hg, Si3N4, V20 3,

MX2 wherein M is Ti, Zr, Hf, Nb, Ta, Mo, W or Re and X is S, Se or Te, InP,

InAs, GaN, GaP, GaAs, Ga20 3, ZnO, ln20 3, Na2V30 , Al20 3, B20 3, MgO,

CdO, Si0 2, Sn0 2, CuO , (SN) , Cu2S, B C N , NiCI2, InS, ZnS, ZnSe, CdS,

CdSe, Ag2Se, SiC, B4C, M2MoX6 wherein M is Li or Na and X is Se or Te,

coated structures thereof and mixtures thereof.

[0038] For example, the aramid fibers can be short or long. For example,

the aramid fibers can be in pulp or milled for.

[0039] For example the aramid fibers can be Twaron™ or Kevlar™.

[0040] For example, the rubber compositions of the disclosure can be used

in the manufacture of various rubber articles including tracks, pneumatics,

strips, sheets, bands, belts, hoses, linings, gaskets, guides, drive lugs, guide

lugs, transmission belts, conveyor belts etc.



[0041] For example, the composition can comprise about 15 to about 40

wt. %, about 20 to about 35 wt. %, about 25 to about 32 wt % or about 26 to

about 30 wt. % of the filler.

[0042] For example, the elastomer can comprise a rubber chosen from

natural rubber, styrene-butadiene rubber, polybutadiene rubber or mixtures

thereof.

[0043] For example, the elastomer can comprise a rubber chosen from

styrene-butadiene rubber, polybutadiene rubber or a mixture thereof.

[0044] For example, the elastomer can comprise a rubber chosen natural

rubber.

[0045] For example, the elastomer can comprise natural rubber and

polybutadiene rubber.

[0046] For example, the elastomer can comprise styrene-butadiene rubber

and polybutadiene rubber.

[0047] For example, the elastomer can comprise natural rubber, styrene-

butadiene rubber and polybutadiene rubber.

[0048] For example, the elastomer can comprise nitrile-butadiene rubber.

[0049] For example, the elastomer can comprise polychloroprene rubber.

[0050] For example, the elastomer can comprise ethylene propylene diene

rubber.

[0051] For example, the elastomer can comprise ethylene propylene diene

rubber and styrene-butadiene rubber.

[0052] For example, the nitrile-butadiene rubber can comprise about 15 to

about 65 wt. % of acrylonitrile, about 19 to about 5 1 wt. % of acrylonitrile,

about 25 to about 50 wt. % of acrylonitrile or about 30 to about 45 wt. % of

acrylonitrile.

[0053] For example, the composition can comprise reinforcing fibers that

are aramid fibers.



[0054] For example, the composition can comprises nanometric

filamentary structures that are carbon nanotubes. The carbon nanotubes can

be functionalized or not.

[0055] For example, the carbon nanotubes can be multi-wall carbon

nanotubes.

[0056] For example, the carbon nanotubes can be single-wall carbon

nanotubes.

[0057] For example, the composition can further comprise a cross-linking

agent. For example, the cross-linking agent can comprise sulphur.

[0058] For example, the composition can further comprise a cross-linking

agent chosen from sulphur, metal oxides and peroxides.

[0059] For example, the composition can comprise about 0.5 to about 3.0

% or about 0.5 to about 2.0 % of the cross-linking agent.

[0060] For example, the composition can further comprise a plastifier.

[0061] For example, the plastifier can comprise high aromatic oil,

naphtenic oil, parrafinic oil, adipates, sebacates and mixtures thereof.

[0062] For example, the composition can comprise about 1 to about 3 % or

about .5 to about 2.5 % of the plastifier.

[0063] For example, the composition can comprise about 1 to about 20 %

or about 2 to about 15 % of the plastifier.

[0064] For example, the composition can further comprise an anti-aging

agent.

[0065] For example, the anti-aging agent can comprise 1,2-dihydro-2,2,4-

trimethylquinoloine, n-cyclohexyl-n'phenyl-p-phenylenediamine,

zincmethylmercaptobenzimidazole, (ippd), wingstay 100, n . n'-bis-(l

ethyl.3.meothyl pentyl)-p-phenylffnedilsne, n-1 , 3-dimethylbutyl-n'-phenyli-p-

phenylenedlamlne, octylated diphenylamine, n , n'-dyphenyl-p-

phenylenedlamine, ble 75, or mixtures thereof.



[0066] For example, the composition can comprise about 1.0 to about 3.0

% , or about 1.5 to about 2.5 % of the anti-aging agent.

[0067] For example, the composition can further comprise a fluidizing

agent.

[0068] For example, the fluidizing agent can comprise a hydrocarbon resin

a phenolic resin, zinc soap salts, or mixtures thereof.

[0069] For example, the composition can comprise about 0.5 to about 3.0

% or about 1.0 to about 2.5 % of the fluidizing agent.

[0070] For example, the composition can further comprise a rubber

vulcanization accelerator agent.

[0071] For example, the rubber vulcanization accelerator agent can be

chosen from diphenylguanidine, (TBBS) N-tertiary butyl-2-

benzothiazolesulfenamide, (TBSI) N-t-butyl-2-benzothiazolesulfenimide,

benzothyazyl-2-dicyclohexyl sulfenamide, Delac MOR, (MBS: 2-

(Morpholinothio) benzothiazole sulfenamide), Delac S (CBS N-Cyclohexyl-2-

benzothiazolesulfenamide) DCBS (N,N-dicyclohexyl2-

benzothiazolesulfenamide) MBT (2-mercaptobenzothiazole), MBTS

(Dibenzothiazoledisulfide), DPG (Diphenylguanidine), ethylene thiourea,

DTDM (4,4 dithiodimorpholine, TMTM (Tetramethylthiuram monosulfide),

TMTD (Tetramethylthiuram disulfide), etc. and mixtures thereof.

[0072] For example, the composition can comprise about 0.5 to about 1.5

% or about 0.75 to about 1.25 % of the vulcanization accelerator agent.

[0073] For example, the composition can further comprise a retarding

agent.

[0074] For example, the retarding agent can be chosen from (PVI) N-

(cyclohexylthio)phthalimide , retarder SAX (salicylic acid), retarder ESEN,

benzozoic acid, and mixtures thereof.

[0075] For example, the composition can comprise about 0.1 to about 1.0

% or about 0.2 to about 0.8 % of the retarding agent.



[0076] For example, the composition can further comprise a hardening

agent.

[0077] For example, the hardening be an agent chosen from phenolic

resin, hexamethylnetetramine, resimene (Hexamethoxymethyl/n-butyl-

melamine formaldehyde resin), etc. and mixtures thereof.

[0078] For example, the composition can comprise about 0.5 to about 2.5

% or about .0 to about 2.0 % of the hardening agent.

[0079] For example, the composition can further comprise a reticulation

agent.

[0080] For example, the reticulation agent can be chosen from stearic

acid, zinc oxide and a mixture thereof.

[0081] For example, the composition can be an uncured rubber

composition.

[0082] For example, the composition can be an uncured rubber

composition having a ooney viscosity MLi +4 145°C of about 10 to about 120,

measured according to D-1646 standard.

[0083] For example, the composition can be an uncured rubber

composition having a Mooney viscosity M I +4 145°C of about 40 to about 100,

measured according to D-1646 standard.

[0084] For example, the composition can be an uncured rubber

composition having a Mooney viscosity MLi+ 145°C of about 50 to about 100,

measured according to D-1646 standard.

[0085] For example, the composition can be an uncured rubber

composition having a Mooney viscosity MI_i + 145°C of about 50 to about 80,

measured according to D-1646 standard.

[0086] For example, the composition can be an uncured rubber

composition having a Mooney viscosity MI_i + 145°C of about 60 to about 80,

measured according to D-1646 standard.



[0087] For example, the composition can be an uncured rubber

composition having a Mooney Scorch time t5L 145°C of about 3 to about 0

minutes, measured according to ASTM D-1646 standard.

[0088] For example, the composition can be an uncured rubber

composition having a Mooney Scorch time t5L 145°C of about 4 to about 8

minutes , measured according to ASTM D-1646 standard.

[0089] For example, the composition can be an uncured rubber

composition having a Mooney Scorch time t5L 145°C of about 4 to about 6

minutes, measured according to ASTM D-1646 standard.

[0090] For example, the composition can be an uncured rubber

composition having a Mooney Scorch time t5L 145°C of about 4 to about 5

minutes, measured according to ASTM D-1646 standard.

[0091] For example, the composition can be an uncured rubber

composition having a specific gravity of about 1.0 to about 1.5 g/mL,

measured according to ASTM D-297 standard.

[0092] For example, the composition can be an uncured rubber

composition having a specific gravity of about 1.1 to about 1.2 g/mL,

measured according to ASTM D-297 standard.

[0093] For example, the composition can be an uncured rubber

composition having a specific gravity of about 1.10 to about 1.15 g/mL,

measured according to ASTM D-297 standard.

[0094] For example, the composition can be a cured rubber composition.

[0095] For example, the composition can be a cured rubber composition

having an elongation % of about 400 to about 650, measured according to

ASTM D-412 standard.

[0096] For example, the composition can be a cured rubber composition

having an elongation % of about 450 to about 600, measured according to

ASTM D-412 standard.



[0097] For example, the composition can be a cured rubber composition

having an elongation % of about 500 to about 575, measured according to

ASTM D-412 standard.

[0098] For example, the composition can be a cured rubber composition

having an elongation % of about 510 to about 560, measured according to

ASTM D-412 standard.

[0099] For example, the composition can be a cured rubber composition

having an elongation % of about 520 to about 550, measured according to

ASTM D-412 standard.

[00100] For example, the composition can be a cured rubber composition

having a 25 % modulus of about 100 to about 500, measured according to

ASTM D-412 standard.

[00101] For example, the composition can be a cured rubber composition

having a 25 % modulus of about 150 to about 450, measured according to

ASTM D-412 standard.

[00102] For example, the composition can be a cured rubber composition

having a 25 % modulus of about 150 to about 300, measured according to

ASTM D-412 standard.

[00103] For example, the composition can be a cured rubber composition

having a 25 % modulus of about 200 to about 300, measured according to

ASTM D-412 standard.

[00104] For example, the composition can be a cured rubber composition

having a 25 % modulus of about 225 to about 275, measured according to

ASTM D-412 standard.

[00105] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 100 % modulus of about 300 to

about 1000, measured according to ASTM D-412 standard.

[00106] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 100 % modulus of about 400 to

about 900, measured according to ASTM D-412 standard.



[00107] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 100 % modulus of about 500 to

about 900, measured according to ASTM D-412 standard.

[00108] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 100 % modulus of about 700 to

about 900, measured according to ASTM D-412 standard.

[00109] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 100 % modulus of about 700 to

about 850, measured according to ASTM D-412 standard.

[00110] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 300 % modulus of about 1500 to

about 3000, measured according to ASTM D-412 standard.

[00111] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 300 % modulus of about 2000 to

about 2800, measured according to ASTM D-412 standard.

[00112] For example, the composition can be a cured rubber composition

having a cured rubber composition having a 300 % modulus of about 2100 to

about 2700, measured according to ASTM D-412 standard.

[00113] For example, the composition can be a cured rubber composition

having a 300 % modulus of about 2200 to about 2650, measured according to

ASTM D-412 standard.

[00114] For example, the composition can be a cured rubber composition

having a 300 % modulus of about 2200 to about 2400, measured according to

ASTM D-412 standard.

[00115] According to another aspect, there is provided a method of

manufacturing a composition as defined in the present disclosure. The

method comprises:

mixing together the elastomer and the reinforcing fibers and/or

nanometric filamentary structures to obtain a first mixture;



mixing together the first mixture with the filler so as to obtain a

second mixture; and

mixing together the second mixture with a crosslinking agent.

[00116] According to another aspect, there is provided a method of

manufacturing a composition as defined in the present disclosure. The

method comprises:

mixing together the elastomer and the reinforcing fibers and/or

nanometric filamentary structures to obtain a first mixture;

mixing together the first mixture with the filler and optionally an

anti-aging agent so as to obtain a second mixture; and

mixing together the second mixture with a crosslinking agent,

optionally an hardening agent, and optionally a vulcanization accelerator

agent.

[00117] According to another aspect, there is provided an article comprising

a rubber composition as defined in the present disclosure.

[00118] According to another aspect, there is provided a method for

manufacturing an article comprising rubber, the method comprising using a

rubber composition as defined in the present disclosure when moulding,

extruding and/or calendering the article.

[00119] For example, the method can comprise calendaring and/or

extruding the rubber composition so as to obtain a rubber band, a rubber strip,

a rubber log or a rubber sheet; and moulding and vulcanizing the a rubber

band, a rubber strip, a rubber lug or a rubber sheet so as to obtain the article.

[00120] For example, the method can comprise calendaring and/or

extruding the rubber composition so as to obtain is a rubber band, a rubber

strip, a rubber log or a rubber sheet; and moulding and vulcanizing a plurality

of rubber bands, rubber strips, rubber lugs or rubber sheets so as to obtain

the article.



[00121] For example, the moulding can be carried out by compression

moulding.

[00122] For example, the article can be a rubber band, a rubber strip or a

rubber sheet.

[00123] For example, the article can be a track for use on a vehicle.

[00124] For example, the article can be a snowmobile track.

[00125] For example, the article can be a tractor track.

[00126] For example, the article can be a tank track.

[00127] For example, the track can be an endless track.

[00128] For example, the article can be a tire.

[00129] For example, the article can be a gasket.

[00130] For example, the article can be a hose.

[00131] For example, the article can be a transmission belt.

[00132] For example, the article can be a tank lining.

[00133] For example, the article can be a conveyor belt.

[00134] For example, the article can be a military pad.

[00135] For example, the article can be a military bushing.

[00136] For example, the article can be a rubber track.

[00137] For example, the article can be a tread.

[00138] For example, the article can be a drive lug.

[00139] For example, the article can be a guide lug.

[00140] For example, the article can be a mining mill lining.

[00141] For example, the article can be a ring for oil and gas drilling

[00142] For example, the article can be a power section stator.

[00143] For example, the article can be a mining impact bar.

[00144] For example, the article can be a shock absorber.



[00145] For example, the article can be a truck box liner.

[00146] For example, the article can be a rubber band, a rubber strip, a

rubber lug, a rubber belt or a rubber sheet.

[00147] For example, the article can be chosen from strips, sheets, bands,

belts, hoses, linings, gaskets, guides, drive lugs, guide lugs, and transmission

belts.

[00148] According to another aspect, there is provided a method for

manufacturing an article comprising rubber, the method comprising using a

rubber composition as defined in the present disclosure when moulding,

extruding and/or calendering the article.

[00149] For example, the method can comprise calendaring and/or

extruding the rubber composition so as to obtain a rubber band, a rubber strip,

a rubber log or a rubber sheet; and moulding and vulcanizing the a rubber

band, a rubber strip, a rubber lug or a rubber sheet so as to obtain the article.

[00150] For example, the method can comprise calendaring and/or

extruding the rubber composition so as to obtain is a rubber band, a rubber

strip, a rubber log or a rubber sheet; and moulding and vulcanizing a plurality

of rubber bands, rubber strips, rubber lugs or rubber sheets so as to obtain

the article.

[00151] For example, the moulding can be carried out by compression

moulding.

[00152] The below presented examples are non-limitative and are used to

better exemplify the processes of the present disclosure.

Example 1 - Preparation of Rubber Composition 1

[00153] The ingredients use for the Composition 1 with their amount in phr -

mass (g) per hundred grams of elastomer are represented in Table 1. The

equivalents in 5 by weight is also presented. The Smoked Sheet Natural

Rubber was produced by Tropicore™ inc. and is of purity grade RSS1 . It is



the main matrix elastomer. The Merge 1F722 is a 23.5% w/w dispersion of

short pulp aramid fibers in a natural rubber matrix processed in liquid phase

by Dupont™ inc. It is a dispersion of aramid fiber. The NC 7000™ used is a

high aspect ratio Multi Wall Carbon nanotube from Nanocyl™ sa with average

wall diameter of 9.5 nm and with an average length of 1.5 microns. The

carbon black grade used was produced from Continental™ inc. and

corresponds to a N234 grade with an Iodine adsorption value of 120 mg/g and

a DBP absorption value of 125 m J IOOg.

[00154] Stearic acid and zinc oxide are used to promote reticulation of

rubber during curing as well as process aids. 1, 2-dihydro-2,2,4-

trimethlyquinoline and 1,3-dimethylbutyl)-N ' -phenyl-P-Phenylenediamine are

used as anti-aging and anti-fatigue agents to capture free radicals. Parafin

wax is used as a UV blocking agent. They were supplied by Ferguson

Chemicals Inc.

[00155] N-tertiary butyl-2- benzothiazole sulfenimide was used as rubber

vulcanization accelerator agent. Sulfur was used as e crosslinking agent.

Phenolic resin was used as an hardening agent, cured itself by the presence

of Hexamethylenetetramine. They were supplied by Ferguson™ Chemicals

Inc.

Table 1 Formulation of Rubber Composition 1

Material phr (wt. %)

First Stage Mix

R. S. S . # 1 (Smoked Sheet Natural Rubber)- — 94.976 — 57.76

MERGE 1F722 (KEVLAR Engeneered Elastomer) — 6.525- — 3.97

NC 7000 (NC 7000 MWCNT )-— 4.369 2.66

Second Stage Mix

N-234 CONTIA/ULCAN (N-234 Carbon Black) 44.126 — 26.83



EMERY-4007VSTEARIN (Stearic Acid) -— 2.509-— 1.53

ZINC OXYDE CR-4/ZOCO (Zinc Oxide) 4.01 1 2.44

T.M.Q./ VULKANOX H ( 1 ,2-dihydro-2,2,4-trimethlyquinoline) 1.003-—

0.61

6PPD / FLEXONE-7F N-(1 ,3-dimethylbutyl)-N ' -phenyl-P-Phenylenediamine)-

— 2.006 1.22

NOCHEK 4709A (Parafin Wax)- — 1.506 0.92

Third Stage Mix

TBSI (N-tertiary butyl-2- benzothiazole sulfenimide) 1.103 0.67

RHENOGRAN HEXA-80 (Hexamethylenetetramine) 0.100 0.06

SOUFRE H-10 (Sulfur) 1.203 0.76

S.P. 6700 (Phenolic Resin) 1.003-— 0.61

Mixing and processing method

[00156] All the mixing phases and stages were carried in a Farrell 270 L

Banbury mixer with Tangential rotors blending the ingredients by friction with

the chamber sidewall and an hydraulic ram to put pressure to the mix. It is

equipped with an automated control box permitting variable mixing speeds

and an accurate control over time, pressure, energy and temperature during

all the mixing process. The batch produced is then processed in a Twin Screw

Sheeter extruder (TSS), put into strip form and then cooled down in a batchoff

after each mix stage. If the mix is not final, it goes back to the mixer as a

masterbatch for the next mixing step 24 hours later.

[00157] The first stage mix (preparation of MasterBatch 1) was carried

out as follow:

1) Add NC 7000;



2) Add polymer and Merge 1F722;

3) Mix 5 seconds at 20 rpm (rotor revolutions per minute);

4) Mix Ram float at 20 rpm;

5) Mix until temperature rise to 120 Celcius at 50 rpm;

6) Ram up

7) Mix until temperature rise to 155 Celcius at 35 rpm;

8) Ram Up; and

9) Drop

3 minutes mixing time total, thereby obtaining MasterBatch 1

[00158] The aim of this first pass mix was to break down the viscosity of the

natural rubber as well as to force the preliminary dispersion of MWCNT and

aramid fibers which is a challenge to achieve completely. It is done at high

sheer with a medium drop temperature.

[00159] The second stage mix (preparation of MasterBatch 2) was done

as follows:

1) Add half carbon black;

2) Add MasterBatch 1 and chemicals (EMERY-400/VSTEARIN (Stearic

Acid); ZINC OXYDE CR-4/ZOCO (Zinc Oxide); T.M.Q./ VULKANOX H ( 1 ,2-

dihydro-2,2,4-trimethlyquinoline); 6PPD / FLEXONE-7FN-(1 ,3-dimethylbutyl)-

N ' -phenyl-P-Phenylenediamine) and NOCHEK 4709A (Parafin Wax)

3) Mix to 105 Celcius at 50 rpm;

4) Add rest of carbon black;

5) Mix to 130 Celcius at 25 rpm;



6) Ram up;

7) Mix to 170 Celcius at 20 rpm; and

8) Drop

6 minutes mixing time total, MasterBatch 2 .

[00160] The aim of this second pass is to force by high sheer the

incorporation of the reinforcing carbon black and to .complete the dispersion of

aramid fibers, MWCNT and the other chemicals.

[00161] The third stage, the finalization of mixing, was perform accordingly

to the following:

1) Add MasterBatch 2 and curative chemicals (TBSI(N-tertiary butyl-2-

benzothiazole sulfenimide)RHENOGRAN HEXA-80

(Hexamethylenetetramine); SOUFRE H-10 (Sulfur); S.P. 6700 (Phenolic

Resin);

2) Mix ram dowm 55 sec at 15 rpm;

3) Ram up;

4) Mix ram dowm 55 sec at 15 rpm;

5) Mix to 1 0 Celcius at 15 rpm; and

6) Drop;

2 minutes mixing time total, thereby obtaining composition 1 (uncured).

[00162] The mixing of the finalization is done at low sheer and low

temperature. It is meant to be done to finalize the dispersion of the curative

agents without beginning the cure and to avoid scorching of the product.



Example 2 - Use of Rubber Composition 1 for preparing articles

[00163] The resulting uncured rubber Composition 1 can then be

transformed in sheet form, profiles or lugs using a - two, three or four roll -

calendar or an extruder equipped with a perform die, a roller head or without.

The preformed material - for example a calendered uncured rubber sheet

rolled of 15" x 0.120" - may then be used downstream in the production

process to be assembled uncured with other layers of itself, layers of other

rubber compounds with different properties (hardness) and along with other

reinforcing non rubber material, using the natural tack of the rubber. It is then

cured in a final product by compression moulding. This operation consists of

heating the rubber under a certain temperature (about 140 °C to about 180

°C) to make the sulphur creates crosslinks between polymer chains - the

curing process that gives to the rubber its final stable elastic properties - at

high pressure to remove gas in a product form directed by the moulds form.

For example, these products can be used to in the manufacture of rubber

tracks and rubber coated (plastic and metal) wheels for military, industrial,

recreational and agricultural applications, but it may also be used to

manufacture rubber pieces for the mining industry, tank lining, tires (of all kind

and sizes), hoses, gaskets and all other rubber goods. The compression

moulding equipment mastered are the circular hydraulic press - in which the

whole track is cured in one step- and the indexation press (flat) in which the

track is cured in two or three sequential steps. The rubber coated wheels are

cured in a regular hydraulic press. Other equipments may be used to cure

rubber, namely an injection press, the transfer press and the autoclave press.

[00164] These compositions can thus be used, for example, in track

systems and in rubber coated wheels systems. The track tread is the exterior

part, in contact with the field and responsible of the traction; the belt, which

maintain the pressure around the sprockets and idlers may be very flexible

around the sprockets but also very rigid in the rolling axis; the drive and guide

lugs interior of the track, that must be rigid to act well but that must be also

resistant and the wheels; which the rubber must resist wear and chucking.



The durability of these products are very dependant of the weight of vehicle,

heat generated, aging, degradation, chucking, wear etc. The technology

claimed improves drastically all of them and moreover the final field

performance. It is likely to do the same for all highly demanding dynamic

applications like OTR tires, mining ball mills and conveyors, specialty hoses,

etc.

Example 3 - Preparation of Various Rubber Compositions

[00165] Similarly to Composition 1, previously discussed, other

compositions (Compositions 2 to 5) have been prepared by using the same

method. Their ingredients are listed in tables 2A and 2B below.
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Table 2B. Ingredients of Various Rubber Compositions



Example 4 - Comparative Tests for Various Rubber Compositions

[00166] Compositions 2 to 10 have been cured as described for

Composition 1 in Example 2 . The physical properties of Compositions 1 to 10

as well as two reference compositions used by the Applicants are listed in

Table 3 . Moreover, some results of traction tests made are shown in Figure 1

(compound stress-strain curve).
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[00167] Specific Gravity has been measured according to ASTM D-297

standard. Hardness has been measured according to ASTM D-2240

standard with a Bareiss Durometer. Tensile strength, elongation at break and

modulus has been measured according to ASTM D-412 standard with a

TensiData tensiometer. Tear propagation strength was measured according

to ASTM standard D-624 die C with a TensiData tensiometer.

[00168] MDR and viscosimetry have been tested using standards ASTM D-

2084 and D-1646 respectively. The aim of these tests are to understand the

processing behaviour of the uncured rubber paste to optimise calendaring and

extrusion as well as to understand and control the curing kinetics (slow curing

or fast curing) during mould vulcanization.

[00169] Cut&Chip test was done according to BFG method. The aim of this

test was to measure mass loss of rubber under the repeated application of a

knife to chunk the material. DIN abrasion test has been evaluated with a

Bareiss DIN abrader instrument according to ASTM D-5963 method and was

meant to measure the resistance of the material to wear. Hysteretic properties

- increase of temperature - of the rubber were measured using a BFG

Flexometer according to standard ASTM D-623. Crack propagation resistance

has been measured with a Ross flex instrument with crack lengths measured

every 24 hours over a period of 1 week (total 1M cycles, 144k cycles per day).

Compression modulus has been measured with a compression cell attached

to a TensiData tensiometer. The quality of the dispersion will be measured by

TEM analysis. Thermal conductivity measurements are also to be addressed

as MWCNT have intrinsically the property to be conductive.

Field tests results

[00170] Tank tracks have been made with the cured rubber compositions

presented in Examples 3 and 4 . The 32 tons military tank track exterior tread

durability after 2919 km off-road application are shown in Figure 2 for

Composition 1 (see Figure 2 C) compared to two durable internal standards

(Composition A (Figure 2 A) and Composition B (Figure 2 B)). The results are



presented in Table 4 below. Composition A comprises an elastomer blend

comprising natural rubber and polybutadiene 65 duro shore A hardness and

Composition B comprises natural rubber 70 duro shore A hardness as

elastomer. Compositions A and B also comprise several ingredients that are

similar to the ingredients of Compositions 1 to 10. However, Compositions A

and B do not comprise reinforcing fibers as described in the present

disclosure. The rating was made according to an internal standard developed

by Soucy International Inc.

Table 4. Comparative Testing for various Compositions

[00171] Composition 1, was mixed as described to optimise the dispersion

of MWCNT, carbon black and aramid fibers in the polymer matrix. For the

carbon black and MWCNT dispersion, it has been demonstrated by TEM

microscopy that MWCNT bundles are all disentangled and the CNTs alone

are exfoliated uniformly and distributed randomly.

[00172] On rheology and viscosity results, it is clearly shown that

Compositions 1 to 5 increase viscosity and curing kinetics (see Table 3). It is

a clear sign of the improved reinforcement of the polymer matrix. The bonds

created between MWCNT, Carbon black and aramid fibers are strong and the

material is then more viscous. On the process aspect - preforming and

moulding - it represents potentially a loss in workability as it is a harder

material uncured with less fluidity. However, the viscosity values are still in a

range that is very comfortable to handle with. The experimental military tank

tracks have been cured in an indexation mold at 140 °C for 90 minutes



without any reversion or degradation due to high temperature exposure on a

long timeframe.

[00173] Composition 1 was then tested on a military tank in off-road

applications and showed over 40% better durability than the first compound

following (see Figure 2 and Table 4). This may be explained by different

aspects. It can be seen from Table 3 and Figure 1 that Composition 1 moduli

are clearly higher than the other compositions and especially in compression.

Higher modulus makes the rubber much harder to move, flex and compress

and to get cut by rocks. However, with regular technologies, the elongation

and tear properties usually are lower for harder than softer compounds. The

hard rubbers are then brittle and get damaged more easily. What was

unexpected with Composition 1 is that the strength, elongation at break and

tear are very high. These properties for tank track tread off the road

applications were quite suitable. It is a hard composition, strong and flexible.

Compositions 2 to 10 also demonstrated interesting properties.

[00174] Without being bound or limited by such a theory, Applicants believe

that the increased hardness, strength and flexibility of Composition 1 can be

due to a very strong interaction between MWCNT, carbon black and the

natural rubber elastomeric matrix. MWCNT is by itself a very strong fiber.

However, its chemical interaction with natural rubber (NR), styrene-butadiene

rubber (SBR) and Polybutadiene rubber (SBR) is week and the reinforcement

is then too low. Also, MWCNT bundles are very difficult to disperse properly

in elastomeric matrix. It has been found that the incorporation of MWCNT with

carbon black in rubber was very beneficial. There is a synergistic

reinforcement with the presence of both of them. It is believed, without being

bound or limited by such a theory, that the chemical bonds involved is a mix of

Dipole-dipole and Van der Waals bonds favorized in the close presence of

high aspect ratio MWCNT and carbon black at the surface of polymer chains.

The mechanism is however unclear at the moment. Also, in Banbury mixing

process, the presence of carbon black helps significantly the dispersion by

breaking MWCNT bundles. The MWCNT is then moreover dispersed



mechanically more efficiently and is more subject to interact in bigger amount

with polymer chains and not to act like a cluster contaminant, which usually

weakens the material. Also, Applicants have found evidences that the

presence of WCNT increase the thermal conductivity by in house lab tests

on diffusivity of the material.

[00175] The presence of Kevlar pulp aramid fiber can improve the durability

of the tread compound. As the MWCNT-Carbon black reinforcement of

elastomer takes place at molecular and nanometric level, it is believed,

without being bound or limited by such a theory, that aramid fibers complete

the material reinforcement at the macroscopic level. It can act as a material

puncturing prevention and that prevents cutting. Also, when a crack is still

generated, aramid fibers can prevent its propagation by strong bridging both

sides of the cracks path. It was observed that a short aramid pulp fiber was

very strong and easy to disperse. The Merge 1F722 Dupont dispersion

comprises aramid fibers incorporated in a natural rubber binding matrix by

solution mixing.

[00176] It can thus be seen that the compositions of the present disclosure

(Compositions 1 to 10) have significant advantages and superior properties

when compared to standard compositions (Compositions A and B) that do not

comprise reinforcing fibers. In fact, the tank track comprising Composition 1

(Figure 2 C) was considerably more resistant than the tracks made with

Compositions A and B (Figures 2 A and 2 B). It was observed that the track

comprising Composition 1 (Figure 2 C) had significantly less cracks and was

considerably less damaged.

[00177] For all these reasons, it was found that the compositions of the

present disclosure were very durable in the military rubber track tread

applications. Such compositions can thus be useful for manufacturing various

rubber products used in military, mining, oil and gas, agricultural, industrial

and recreational applications.



[001 78] While a description was made with particular reference to the

specific embodiments, it will be understood that numerous modifications

thereto will appear to those skilled in the art. Accordingly, the above

description and accompanying drawings should be taken as specific

examples and not in a limiting sense.



WHAT IS CLAIMED IS:

1. A rubber composition comprising :

an elastomer comprising a rubber chosen from natural rubber,

styrene-butadiene rubber, polybutadiene rubber, nitrile-butadiene

rubber, polychloroprene rubber, chlorosulphonated polyethylene

rubber, ethylene propylene diene rubber and mixtures thereof;

reinforcing fibers chosen from aramid fibers, carbon fibers,

polyester fibers, glass fibers, nylon fibers and mixtures thereof, and/or

nanometric filamentary structures chosen from nanowires, nanorods,

nanofibers, nanoribbons, nanotubes and mixtures thereof, said

nanometric filamentary structures being functionalized or

unfunctionalized; and

a filler chosen from carbon black and silica.

2 . The composition of claim 1, wherein in said composition, said

elastomer, reinforcing fibers and/or nanometric filamentary structures

and filler are substantially uniformly distributed.

3 . The composition of claim 1 or 2 , wherein said composition comprises

about 45 to about 70 wt. % of said elastomer.

4 . The composition of claim 1 or 2 , wherein said composition comprises

about 50 to about 65 wt. % of said elastomer.

5 . The composition of claim 1 or 2 , wherein said composition comprises

about 55 to about 60 wt. % of said elastomer.

6 . The composition of claim 1 or 2 , wherein said composition comprises

about 52 to about 6 1 wt. % of said elastomer.

7 . The composition of claim 1 or 2 , wherein said composition comprises

about 40 to about 60 wt. % of said elastomer.



8 . The composition of claim 1 or 2 , wherein said composition comprises

about 40 to about 55 wt. % of said elastomer.

9 . The composition of claim 1 or 2 , wherein said composition comprises

about 42 to about 48 wt. % of said elastomer.

10. The composition of any one of claims 1 to 9 , wherein said composition

comprises about 0.1 to about 3 wt. % of said reinforcing fibers.

. The composition of any one of claims 1 to 9 , wherein said composition

comprises about 0.25 to about 1.75 wt. % of said reinforcing fibers.

12. The composition of any one of claims 1 to 9, wherein said composition

comprises about 0.5 to about 1.5 wt. % of said reinforcing fibers.

3 . The composition of any one of claims 1 to 9 , wherein said composition

comprises about 0.75 to about 1.25 wt. % of said reinforcing fibers.

14. The composition of any one of claims 1 to 13, wherein said

composition comprises about 0.1 to about 3 wt. % of said nanometric

filamentary structures.

15. The composition of any one of claims 1 to 13, wherein said

composition comprises about 0.25 to about 1.75 wt. % of said

nanometric filamentary structures.

16. The composition of any one of claims 1 to 13, wherein said

composition comprises about 0.5 to about 1.5 wt. % of said

nanometric filamentary structures.

17. The composition of any one of claims 1 to 13, wherein said

composition comprises about 0.75 to about 1.25 wt. % of said

nanometric filamentary structures.

18. The composition of any one of claims 1 to 9 , wherein said composition

comprises about 0.1 to about 10 wt. % of said reinforcing fibers and/or

nanometric filamentary structures.



19. The composition of any one of claims 1 to 9, wherein said composition

comprises about 0.5 to about 10 wt. % of said reinforcing fibers and/or

nanometric filamentary structures.

20. The composition of any one of claims 1 to 9 , wherein said composition

comprises about 1 to about 5 wt. % of said reinforcing fibers and/or

nanometric filamentary structures.

21. The composition of any one of claims 1 to 9, wherein said composition

comprises about 1 to about 3 wt. % of said reinforcing fibers and/or

nanometric filamentary structures.

22. The composition of any one of claims 1 to 2 1, wherein said

composition comprises about 15 to about 40 wt. % of said filler.

23. The composition of any one of claims 1 to 21, wherein said

composition comprises about 20 to about 35 wt. % of said filler.

24. The composition of any one of claims 1 to 21, wherein said

composition comprises about 25 to about 32 wt. % of said filler.

25. The composition of any one of claims 1 to 2 1, wherein said

composition comprises about 26 to about 30 wt. % of said filler.

26. The composition of any one of claims 1 to 25, wherein said elastomer

comprises a rubber chosen from natural rubber, styrene-butadiene

rubber, polybutadiene rubber and mixtures thereof.

27. The composition of any one of claims 1 to 25, wherein said elastomer

comprises a rubber chosen from styrene-butadiene rubber,

polybutadiene rubber or a mixture thereof.

28. The composition of any one of claims 1 to 25, wherein said elastomer

comprises a rubber chosen natural rubber.

29. The composition of any one of claims 1 to 25, wherein said elastomer

comprises natural rubber and polybutadiene rubber.



30. The composition of any one of claims 1 to 25, wherein said elastomer

comprises styrene-butadiene rubber and polybutadiene rubber.

31. The composition of any one of claims 1 to 25, wherein said elastomer

comprises natural rubber, styrene-butadiene rubber and

polybutadiene rubber.

32. The composition of any one of claims 1 to 25, wherein said elastomer

comprises nitrile-butadiene rubber.

33. The composition of any one of claims 1 to 25, wherein said elastomer

comprises polychloroprene rubber.

34. The composition of any one of claims 1 to 25, wherein said elastomer

comprises ethylene propylene diene rubber.

35. The composition of any one of claims 1 to 25, wherein said elastomer

comprises ethylene propylene diene rubber and styrene-butadiene

rubber.

36. The composition of any one of claims 1 to 35, wherein said

composition comprises reinforcing fibers that are aramid fibers.

37. The composition of any one of claims 1 to 36, wherein said

composition comprises nanometric filamentary structures that are

carbon nanotubes.

38. The composition of claim 37, wherein said carbon nanotubes are

multi-wall carbon nanotubes.

39. The composition of claim 37, wherein said carbon nanotubes are

single-wall carbon nanotubes.

40. The composition of any one of claims 1 to 39, further comprising a

cross-linking agent.



4 1. The composition of claims 40, wherein said cross-linking agent

comprises sulphur.

42. The composition of any one of claims 1 to 39, further comprising a

cross-linking agent chosen from sulphur, metal oxides and peroxides.

43. The composition of any one of claims 40 to 42, wherein said

composition comprises about 0.5 to about 3.0 % of said cross-linking

agent.

44. The composition of any one of claims 40 to 42, wherein said

composition comprises about 0.5 to about 2.0 % of said cross-linking

agent.

45. The composition of any one of claims 1 to 44, further comprising a

plastifier.

46. The composition of claim 45, wherein said plastifier comprises high

aromatic oil, naphtenic oil, parrafinic oil, adipates, sebacates and

mixtures thereof.

47. The composition of claim 45 or 46, wherein said composition

comprises about 1 to about 3 % of said plastifier.

48. The composition of claim 45 or 46, wherein said composition

comprises about 1.5 to about 2.5 % of said plastifier.

49. The composition of claim 45 or 46, wherein said composition

comprises about 1 to about 20 % of said plastifier.

50. The composition of claim 45 or 46, wherein said composition

comprises about 2 to about 5 % of said plastifier.

5 1. The composition of any one of claims 1 to 50, further comprising a an

anti-aging agent.



52. the composition of claim 5 1 , wherein said anti-aging agent comprises

1,2-dihydro-2,2,4-trimethylquinoloine, n-cyclohexyl-n'phenyl-p-

phenylenediamine, zincmethylmercaptobenzimidazole, (ippd),

wingstay 100, n . n'-bis-(l ethyl.3.meothyl pentyl)-p-phenylffnedilsne, n-

1, 3-dimethylbutyl-n'-phenyli-p-phenylenedlamlne, octylated

diphenylamine, n , n'-dyphenyl-p-phenylenedlamine, ble 75, or

mixtures thereof.

53. The composition of claim 5 1 or 52, wherein said composition

comprises about 1.0 to about 3.0 % of said anti-aging agent.

54. The composition of claim 5 1 or 52, wherein said composition

comprises about 1.5 to about 2.5 % of said anti-aging agent.

55. The composition of any one of claims 1 to 54, further comprising a

fluidizing agent.

56. The composition of claim 56, wherein said fluidizing agent comprises

an hydrocarbon resin a phenolic resin, zinc soap salts, or mixtures

thereof.

57. The composition of claim 55 or 56, wherein said composition

comprises about 0.5 to about 3.0 % of said fluidizing agent.

58. The composition of claim 55 or 56, wherein said composition

comprises about 1.0 to about 2.5 % of said fluidizing agent.

59. The composition of any one of claims 1 to 58, further comprising a

rubber vulcanization accelerator agent.

60. The composition of claim 59, wherein said rubber vulcanization

accelerator agent is chosen from diphenylguanidine, (TBBS) N-tertiary

butyl-2-benzothiazolesulfenamide, (TBSI) N-t-butyl-2-

benzothiazolesulfenimide, benzothyazyl-2-dicyclohexyl sulfenamide,

Delac MOR, (MBS: 2-(Morpholinothio) benzothiazole sulfenamide),

Delac S (CBS N-Cyclohexyl-2-benzothiazolesulfenamide) DCBS



(N,N-dicyclohexyl2-benzothiazolesulfenamide) MBT (2-

mercaptobenzothiazole), MBTS (Dibenzothiazoledisulfide), DPG

(Diphenylguanidine), ethylene thiourea, DTDM (4,4

dithiodimorpholine, TMTM (Tetramethylthiuram monosulfide), TMTD

(Tetramethylthiuram disulfide), and mixtures thereof.

61. The composition of claim 59 or 60, wherein said composition

comprises about 0.5 to about 1.5 % of said vulcanization accelerator

agent.

62. The composition of any one of claims 1 to 61, further comprising a

retarding agent.

63. The composition of claim 62, wherein said retarding agent is chosen

from (PVI) N-(cyclohexylthio)phthalimide, retarder SAX (salicylic acid),

retarder ESEN, benzozoic acid, and mixtures thereof.

64. The composition of claim 62 or 63, wherein said composition

comprises about 0.1 to about 1.0 % of said retarding agent.

65. The composition of any one of claims 1 to 64, further comprising a

hardening agent.

66. The composition of claim 65, wherein said hardening agent is chosen

from phenolic resin, hexamethylnetetramine, resimene

(Hexamethoxymethyl/n-butyl-melamine formaldehyde resin), and

mixtures thereof.

67. The composition of claim 65 or 66, wherein said composition

comprises about 0.5 to about 2.5 % of said hardening agent.

68. The composition of claim 65 or 66, wherein said composition

comprises about 1.0 to about 2.0 % of said hardening agent.

69. The composition of any one of claims 1 to 68, further comprising a

reticulation agent.



70. The composition of claim 69, wherein said reticulation agent is chosen

from stearic acid, zinc oxide and a mixture thereof.

7 1 . The composition of any one of claims 1 to 70, wherein said

composition is an uncured rubber composition.

72. The composition of any one of claims 1 to 70, wherein said

composition is an uncured rubber composition having a Mooney

viscosity M I_ + 145°C of about 40 to about 100, measured according

to D-1646 standard.

73. The composition of any one of claims 1 to 70, wherein said

composition is an uncured rubber composition having a Mooney

viscosity L. + 145°C of about 50 to about 100, measured according

to D-1646 standard.

74. The composition of any one of claims 1 to 70, wherein said

composition is an uncured rubber composition having a Mooney

viscosity ML + 4 145°C of about 50 to about 80, measured according to

D-1646 standard.

75. The composition of any one of claims 1 to 70, wherein said

composition is an uncured rubber composition having a Mooney

viscosity ML + 145°C of about 60 to about 80, measured according to

D-1646 standard.

76. The composition of any one of claims 1 to 75, wherein said

composition is an uncured rubber composition having a Mooney

Scorch time t5L 145°C of about 3 to about 10 minutes, measured

according to ASTM D-1646 standard.

77. The composition of any one of claims 1 to 75, wherein said

composition is an uncured rubber composition having a Mooney

Scorch time t5L 145°C of about 4 to about 8 minutes , measured

according to ASTM D-1646 standard.



78. The composition of any one of claims 1 to 75, wherein said

composition is an uncured rubber composition having a Mooney

Scorch time t5L 145°C of about 4 to about 6 minutes, measured

according to ASTM D-1646 standard.

79. The composition of any one of claims 1 to 75, wherein said

composition is an uncured rubber composition having a Mooney

Scorch time t5L 145°C of about 4 to about 5 minutes, measured

according to ASTM D-1646 standard.

80. The composition of any one of claims 1 to 79, wherein said

composition is an uncured rubber composition having a specific

gravity of about 1.0 to about 1.5 g/mL, measured according to ASTM

D-297 standard.

8 1. The composition of any one of claims 1 to 79, wherein said

composition is an uncured rubber composition having a specific

gravity of about 1. 1 to about 1.2 g/mL, measured according to ASTM

D-297 standard.

82. The composition of any one of claims 1 to 79, wherein said

composition is an uncured rubber composition having a specific

gravity of about 1.10 to about 1.15 g/mL, measured according to

ASTM D-297 standard.

83. The composition of any one of claims 1 to 70, wherein said rubber

composition is a cured rubber composition.

84. The composition of any one of claims 1 to 70, wherein said rubber

composition is a cured rubber composition having an elongation % of

about 400 to about 650, measured according to ASTM D-412

standard.

85. The composition of any one of claims 1 to 70, wherein said rubber

composition is a cured rubber composition having an elongation % of



about 450 to about 600, measured according to ASTM D-412

standard.

86. The composition of any one of claims 1 to 70, wherein said rubber

composition is a cured rubber composition having an elongation % of

about 500 to about 575, measured according to ASTM D-412

standard.

87. The composition of any one of claims 1 to 70, wherein said rubber

composition is a cured rubber composition having an elongation % of

about 510 to about 560, measured according to ASTM D-412

standard.

88. The composition of any one of claims 1 to 70, wherein said rubber

composition is a cured rubber composition having an elongation % of

about 520 to about 550, measured according to ASTM D-412

standard.

89. The composition of any one of claims 1 to 70 and 84 to 88, wherein

said rubber composition is a cured rubber composition having a 25 %

modulus of about 100 to about 500, measured according to ASTM D-

412 standard.

90. The composition of any one of claims 1 to 70 and 84 to 88, wherein

said rubber composition is a cured rubber composition having a 25 %

modulus of about 150 to about 450, measured according to ASTM D-

4 standard.

9 1 . The composition of any one of claims 1 to 70 and 84 to 88, wherein

said rubber composition is a cured rubber composition having a 25 %

modulus of about 150 to about 300, measured according to ASTM D-

412 standard.

92. The composition of any one of claims 1 to 70 and 84 to 88, wherein

said rubber composition is a cured rubber composition having a 25 %



modulus of about 200 to about 300, measured according to ASTM D-

412 standard.

93. The composition of any one of claims 1 to 70 and 84 to 88, wherein

said rubber composition is a cured rubber composition having a 25 %

modulus of about 225 to about 275, measured according to ASTM D-

4 2 standard.

94. The composition of any one of claims 1 to 70 and 84 to 93, wherein

said rubber composition is a cured rubber composition having a 100

% modulus of about 300 to about 1000, measured according to ASTM

D-412 standard.

95. The composition of any one of claims 1 to 70 and 84 to 93, wherein

said rubber composition is a cured rubber composition having a 100

% modulus of about 400 to about 900, measured according to ASTM

D-412 standard.

96. The composition of any one of claims 1 to 70 and 84 to 93, wherein

said rubber composition is a cured rubber composition having a 100

% modulus of about 500 to about 900, measured according to ASTM

D-412 standard.

97. The composition of any one of claims 1 to 70 and 84 to 93, wherein

said rubber composition is a cured rubber composition having a 100

% modulus of about 700 to about 900, measured according to ASTM

D-412 standard.

98. The composition of any one of claims 1 to 70 and 84 to 93, wherein

said rubber composition is a cured rubber composition having a 100

% modulus of about 700 to about 850, measured according to ASTM

D-412 standard.

99. The composition of any one of claims 1 to 70 and 84 to 98, wherein

said rubber composition is a cured rubber composition having a 300



% modulus of about 1500 to about 3000, measured according to

ASTM D-41 2 standard.

100. The composition of any one of claims 1 to 70 and 84 to 98, wherein

said rubber composition is a cured rubber composition having a 300

% modulus of about 2000 to about 2800, measured according to

ASTM D-41 2 standard.

101 . The composition of any one of claims 1 to 70 and 84 to 98, wherein

said rubber composition is a cured rubber composition having a 300

% modulus of about 2100 to about 2700, measured according to

ASTM D-41 2 standard.

102. The composition of any one of claims 1 to 70 and 84 to 98, wherein

said rubber composition is a cured rubber composition having a 300

% modulus of about 2200 to about 2650, measured according to

ASTM D- 2 standard.

103. The composition of any one of claims 1 to 70 and 84 to 98, wherein

said rubber composition is a cured rubber composition having a 300

% modulus of about 2200 to about 2400, measured according to

ASTM D-41 2 standard.

104. A method of manufacturing a composition as defined in any one of

claims 1 to 68 comprising;

mixing together said elastomer and said reinforcing fibers and/or

nanometric filamentary structures to obtain a first mixture;

mixing together said first mixture with said filler so as to obtain a

second mixture; and

mixing together said second mixture with a crosslinking agent.

105. A method of manufacturing a composition as defined in any one of

claims 1 to 82 comprising;



mixing together said elastomer and said reinforcing fibers and/or

nanometric filamentary structures to obtain a first mixture;

mixing together said first mixture with said filler and optionally an

anti-aging agent so as to obtain a second mixture; and

mixing together said second mixture with a crosslinking agent,

optionally an hardening agent, and optionally a vulcanization

accelerator agent.

106. An article comprising a rubber composition as defined in any one of

claims 1 to 103.

107. The article of claim 106, wherein said article is a rubber band, a

rubber strip or a rubber sheet.

108. The article of claim 106, wherein said article is a track for use on a

vehicle.

109. The article of claim 106, wherein said article is a snowmobile track.

110. The article of claim 06, wherein said article is a tractor track.

111. The article of claim 106, wherein said article is a tank track.

112. The article of claim 106, wherein said article is a tire.

113. The article of claim 106, wherein said article is a rubber band, a

rubber strip, a rubber lug, a rubber belt or a rubber sheet.

14. The article of claim 106, wherein said article is a tank lining.

115. The article of claim 106, wherein said article is a hose.

6 . The article of claim 106, wherein said article is a gasket.

1 7 . The article of claim 106, wherein said article is a transmission belt.

118. The article of claim 106, wherein said article is a conveyor belt.



19. The article of claim 106, wherein said article is a military pad.

120. The article of claim 106, wherein said article is a military bushing.

121 . The article of claim 106, wherein said article is a rubber track.

122. The article of claim 106, wherein said article is a tread.

123. The article of claim 106, wherein said article is a drive lugg.

124. The article of claim 106, wherein said article is a guide lugg.

125. The article of claim 106, wherein said article is a mining mill lining.

126. The article of claim 106, wherein said article is a ring for oil and gas

drilling.

127. The article of claim 106, wherein said article is a power section

stators.

128. The article of claim 106, wherein said article is a mining impact bar.

129. The article of claim 106, wherein said article is a shock absorber.

130. The article of claim 106, wherein said article is a truck box liner.

131. A method for manufacturing an article comprising rubber, said method

comprising using a rubber composition as defined in any one of

claims 1 to 103 when moulding, extruding and/or calendering said

article.

132. The method of claim 131 , wherein said article is a rubber band, a

rubber strip, a rubber lug, a rubber belt or a rubber sheet .

133. The method of claim 131 , wherein said article is a track for use on a

vehicle.

134. The method of claim 13 1, wherein said article is a snowmobile track.



35. The method of claim 13 , wherein said article is a tractor track.

136. The method of claim 131 , wherein said article is a tank track.

137. The method of claim 131 , wherein said article is a tire.

138. The method of claim 131, wherein said article is a tank lining.

139. The method of claim 13 1, wherein said article is a hose.

140. The method of claim 131, wherein said article is a gasket.

141 . The method of claim 131 , wherein said article is a transmission belt.

142. The method of claim 131 , wherein said article is a conveyor belt.

143. The method of claim 131, wherein said article is a military pad.

144. The method of claim 131, wherein said article is a military bushing.

145. The method of claim 131 , wherein said article is a rubber track.

146. The method of claim 131, wherein said article is a tread.

147. The method of claim 131 , wherein said article is a drive lug.

148. The method of claim 131 , wherein said article is a guide lug.

149. The method of claim 131, wherein said article is a mining mill lining.

150. The method of claim 131 , wherein said article is a ring for oil and gas

drilling.

151. The method of claim 131 , wherein said article is a power section

stator.

152. The method of claim 131, wherein said article is a mining impact bar.

153. The method of claim 13 1 , wherein said article is a shock absorber.



154. The method of claim 13 1 , wherein said article is a truck box liner.

155. The method of any one of claims 131 to 154, wherein said method

comprises calendaring and/or extruding said rubber composition so as

to obtain a rubber band, a rubber strip, a rubber log or a rubber sheet;

and moulding and vulcanizing said a rubber band, a rubber strip, a

rubber lug or a rubber sheet so as to obtain said article.

156. The method of claim 131 to 154, wherein said method comprises

calendaring and/or extruding said rubber composition so as to obtain

is a rubber band, a rubber strip, a rubber log or a rubber sheet; and

moulding and vulcanizing a plurality of rubber bands, rubber strips,

rubber lugs or rubber sheets so as to obtain said article.

157. The method of claim 155 or 156, wherein said moulding is carried out

by compression moulding.
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